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Background: This study aimed to explore the knowledge, attitude, and practice
(KAP) of oral nutritional supplementation in patients undergoing radiotherapy
for head-and-neck cancer.

Materials and methods: A multicenter cross-sectional study was conducted
from December 2023 to July 2024 across five medical institutes. Demographic
data and KAP scores were collected and assessed using a self-developed
validated questionnaire. A threshold of >70.0% of the maximal scores was
established to define good knowledge, a positive attitude, and active practice.
Results: A total of 437 valid questionnaires were analyzed; the majority of
participants were men (70.71%) and aged between 41 and 60 years (50.11%).
The median knowledge score was 4 (range: 0-10; possible range: 0-20),
the median attitude score was 34 (range: 30-39; possible range: 10-50),
and the median practice score was 15 (range: 13-17; possible range: 4-20).
The knowledge score exhibited a positive correlation between both attitude
(r=0.379, p<0.001) and practice (r = 0.395, p <0.001) scores; attitude and
practice scores were also positively correlated (r = 0.363, p < 0.001). Structural
equation modeling showed that knowledge had a direct positive effect on
attitude ( = 0.613, p < 0.001) and practice (p = 0.807, p < 0.001), while attitude
had a direct effect on practice (p = 0.614, p < 0.001).

Conclusion: The findings indicate that patients with head-and-neck cancer
undergoing radiotherapy exhibit poor knowledge and unfavorable attitudes
toward oral nutritional supplements, despite displaying proactive practices.
Considering the positive correlation among KAP, the provision of personalized
medical education is essential for effective disease management.
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Introduction

Head-and-neck cancer (HNC) is a group of malignant tumors
with more than 660,000 new cases worldwide, 325,000 deaths
annually, and incidence rates gradually increasing over the past
decades (1). In the majority of cases, HNC development results in a
decrease in nutrient intake, significant weight loss, and a decline in
muscle mass, weakening the patient’s overall health, as well as
increasing the likelihood of treatment complications (2, 3). Considered
as a treatment choice in treating HNC, radiotherapy often leads to side
effects such as difficulty swallowing, taste changes, and mucositis,
which can further impair food intake and worsen cancer-related
malnutrition (4). As a result, worsening of nutritional status is
associated with reduced treatment tolerance, increased infection risk,
and slower recovery, impacting patients’ quality of life and survival
rates (5). Proactive nutritional assessment and support are essential to
optimize treatment effectiveness and improve resilience
during radiotherapy.

Patients undergoing radiotherapy, particularly those with HNC,
were shown to greatly benefit from nutritional counseling and
supplementation, which could reduce the treatment-related side
effects of malnutrition (6). Although a number of studies have shown
that oral nutritional supplements significantly improve the symptoms
of patients undergoing radiotherapy for HNC (6-8), patients’
awareness and practice are still lacking. Many HNC patients show
very low awareness of oral nutritional supplementation; this issue is
widespread across different regions and healthcare systems,
underscoring the urgent need for comprehensive global support
mechanisms to address these gaps (9, 10). Similarly, the use of
nutritional supplements among Chinese patients has been reported to
be insufficient, with patients demonstrating limited awareness of the
benefits and importance of oral nutritional supplementation, leading
to inconsistent practices (11). This variation in understanding can
result in suboptimal nutritional intake, further exacerbating
malnutrition risks during treatment.

Knowledge, attitude, and practice (KAP) assessment could
be used as a tool to increase the understanding of patients toward
specific healthcare interventions or uncover the barriers in the
implementation of such interventions (12, 13). Previous studies
assessing KAP toward nutrition supplementation and healthy eating
reported many challenges, uncertainty, confusion, and isolation
among HNC patients, with the notable need for improvements (14—
16). Currently, there is no study evaluating KAP of oral nutritional
supplements among Chinese HNC patients after radiotherapy.

This study aimed to explore the current status of knowledge,
attitude, and practice of oral nutritional supplementation in patients
with HNC undergoing radiotherapy.

Methods
Study design and patients

This multicenter cross-sectional KAP study was conducted on
HNC patients who underwent radiotherapy between December 2023
and July 2024 in China and carried out in the radiotherapy and
oncology departments of Tianjin Medical University Cancer Institute
and Hospital and four other medical institutes—Peking University
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Cancer Hospital, Tianjin Medical University General Hospital, Tianjin
People’s Hospital, and Tianjin Wuqing District People’s Hospital. The
study has been approved by the Medical Ethics Committee of Tianjin
Medical University Cancer Institute and Hospital (approval number:
EK2023229), and informed consent was obtained from the
study subjects.

The inclusion criteria were as follows: (1) patients diagnosed with
HNC who were scheduled to undergo radiotherapy or had already
received radiotherapy; (2) those aged 18 years and above; and (3)
those able to understand the purpose of the study and who voluntarily
signed informed consent. No specific exclusion criterion was applied
in the study.

Questionnaire

The design of the questionnaire referred to previous studies on
oral nutritional supplements in HNC patients receiving radiotherapy
(7, 8) and relevant guidelines, including the Radiation Therapy
Guidelines for HNC in China (2021) and the Expert Consensus on Oral
Nutritional Supplementation for Radiation Therapy Patients with
Oncology (2017) (17, 18). After the completion of the first draft, the
opinions of five experts in oncology and nutrition were taken into
account to confirm the content validity, and the questionnaire was
revised according to the experts’ suggestions. After the completion of
the pilot investigation (31 cases), the reliability was tested, and the
overall Cronbach’s a coefficient was 0.935. The Cronbach’s a coefficient
was 0.971 for the knowledge dimension, 0.916 for the attitude
dimension, and 0.762 for the practice dimension. The internal
consistency of the questionnaire was therefore deemed acceptable.
During the pilot study, participants were also asked about the clarity
and relevance of the items. No issues of ambiguity or redundancy were
reported, supporting the face validity of the questionnaire.

The final questionnaire was in Chinese, and the content of the
questionnaire included four aspects: demographic information,
knowledge dimension, attitude dimension, and practice dimension.
The demographic data included age, gender, residence, education
level, marital status, monthly household income per capita, height,
weight, tumor location, time of diagnosis, and treatments. The body
mass index (BMI) is determined by dividing weight in kilograms by
the square of height in meters. The BMI thresholds were based on the
Chinese classification system, which categorizes individuals as
underweight (<18.5kg/m2), normal weight (18.5 to <24 kg/m2),
overweight (24 to <28 kg/m2), and obesity (>28 kg/m2) (19).

The knowledge dimension consisted of 10 items. The score ranged
from 0 to 20, with 2 points assigned for a “very familiar” response, 1
point for “heard about,” and 0 points for “unclear” The attitude
dimension consisted of 10 questions measured on a five-point Likert
scale, with responses ranging from strongly agree to strongly disagree
(5-1), resulting in total scores from 10 to 50. The practice dimension
included four questions, with responses scored from 1 to 5, ranging
from never to always, for a total score between 4 and 20 points.
Questions 5 and 6 in the practice section, which assessed issues
encountered during the use of oral nutritional supplements and
sources of knowledge about oral nutrition supplementation, were not
scored and were analyzed descriptively. The threshold of good
knowledge, positive attitude, and active behavior was considered to
be >70.0% (20).
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Questionnaire distribution and quality
control

The questionnaire was distributed to eligible participants in the
departments of radiotherapy and oncology and in the outpatient ward.
A convenience sampling method was used, and the questionnaire was
distributed in both electronic (online) and paper (offline) versions.
The electronic questionnaire was answered by scanning the code in
the hospital. Dedicated researchers helped to interpret the contents of
the questionnaire for the patients if they had questions. Special checks
were performed for distribution and retrieval, data entry,
and inspection.

Sample size

The sample size was calculated based on the item-to-response
ratio of 1:15 recommended for questionnaire research (21). With 24
KAP items in the questionnaire (excluding demographics and two
descriptive questions), the required sample size was 360. Considering
a 15% dropout rate, the minimal sample size was 414.

Statistical methods

Statistical analysis was performed using SPSS 27.0 (IBM, Armonk,
NY, USA) and AMOS 26.0 (IBM, Armonk, NY, USA). The distribution
of the scores of each dimension was tested for data normality. If a
skewed distribution was observed, the data were expressed as medians,
25% quantiles, and 75% quantiles. The Wilcoxon-Mann-Whitney
U-test or the Kruskal-Wallis analysis of variance was used for
different
characteristics and responses to each question were expressed as N

comparison. Enumeration data for demographic
(%). Correlation analysis was performed using Spearman’s correlation
coefficient. Combined with the KAP theoretical framework, the
structural equation model (SEM) was used to verify whether attitude
plays a mediating role between knowledge and practice, and the sizes
of the indirect and direct effects were calculated and compared. The
hypotheses tested were as follows: (H1) knowledge directly affects
attitude, (H2) knowledge directly affects practice, and (H3) knowledge
indirectly affects practice through attitude. The threshold criteria for
the goodness-of-fit indices of the corresponding SEM model were as
follows: root mean square error of approximation (RMSEA) < 0.08,
standardized root mean squared residual (SRMR) < 0.08, comparative
fit index (CFI) > 0.8, and Tucker-Lewis index (TLI) > 0.8. Two-sided
p-values of < 0.05 were considered to indicate statistical significance
for all analyses.

Results
General characteristics of participants

A total of 454 questionnaires were collected. Two questionnaires
from participants under 18 years of age were excluded, along with one
questionnaire that contained logical errors regarding the type of
medical insurance. Four questionnaires with incomplete responses
and 10 questionnaires with implausible BMI values were also
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excluded. Ultimately, 437 valid questionnaires were included in the
analysis, resulting in an effective response rate of 96.26%. The majority
of participants were men (70.71%), married (91.30%), urban residents
(50.80%), and aged 41-60 (50.11%) years. The most common cancer
type was nasopharyngeal carcinoma in 37.76% of participants,
followed by oral cancer in 20.14% and laryngeal cancer in 11.90%.
Approximately one-third (34.78%) of participants received surgical
treatment, 62.02% underwent chemotherapy, 9.61% underwent
targeted therapy, and 13.73% underwent immunotherapy. Only 8.92%
of participants were underweight (BMI < 18.5). Moreover, only 27.0%
of participants reported receiving educational information about oral
nutritional supplements in the hospital (Table 1).

Influencing factors of the KAP score

Knowledge scores were significantly lower among participants
from rural areas (p =0.016); those with lower education levels
(p=0.003); those with lower income (p=0.020); those who
underwent fewer radiotherapy sessions (p < 0.001); and those who
had not received surgical treatment (p=0.001), radiotherapy
(p = 0.003), chemotherapy (p = 0.022), or targeted therapy (p = 0.023).
Scores were most notably lower among participants who had never
received any educational information about oral nutritional
supplements in the hospital (p < 0.001).

Attitude scores were significantly lower among participants with
lower education (p=0.029), lower income (p=0.003), fewer
radiotherapy sessions (p = 0.004), and those who had not received
radiotherapy (p=0.017), or
chemotherapy (p = 0.036). Scores were also significantly lower in

surgical treatment (p =0.023),

participants who had never received any educational information
about oral nutritional supplements in the hospital (p < 0.001). Practice
scores were significantly lower among older participants (p = 0.035);
those with lower education levels (p=0.011), lower income
(p=0.008), or laryngeal/pharyngeal cancer (p = 0.003); and those
who had undergone fewer radiotherapy sessions (p = 0.010). Scores
were also lower among participants who had not received surgical
treatment (p < 0.001), radiotherapy (p = 0.003), or chemotherapy
(p = 0.035). Additionally, practice scores were significantly lower in
participants who never received any educational information about
oral nutritional supplements in the hospital (p < 0.001). Detailed
information on participants and their KAP scores is shown in Table 1.

Analysis of the responses to the KAP
questions

The median knowledge score in this study was 4 (0, 10),
corresponding to a poor knowledge level. Questions unclear to the
majority of respondents included the oral nutritional supplements
lowering total medical costs (question K10, unclear to 70.02%, with
22.43% not sure), reducing complications (question K9, unclear to
61.56%, with 29.75% not sure), and the exact way of taking supplements
(question K8, unclear to 62.93%, with 27.69% not sure) (Table 2).

The median attitude score was 34 (30, 39), corresponding to an
unfavorable attitude. Although 45.54% of participants were willing to try
oral nutritional supplements to alleviate the nutritional problems during
radiotherapy for HNC (question A5), 45.31% remained neutral on the
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TABLE 1 General characterization of the study participants.

10.3389/fnut.2025.1633423

Characterization Knowledge Attitude Practice
M (Q;, Q) P M (Q,, Q3) M (Q,, Q)
Total 437 4(0, 10) 34 (30, 39) 15 (13, 17)
Gender 0.291 0.920 0.672
Men 309 (70.71) 3(0, 10) 34 (31,39) 15 (13, 17)
Women 128 (29.29) 4.5 (0, 10) 35 (30, 39.75) 15(13,17)
Age (years) 0.383 0.092 0.035
18 to 40 51 (11.67) 5(1, 10) 37 (32, 40) 16 (14, 17)
41-60 219 (50.11) 4 (0, 10) 33 (30, 39) 15 (13, 17)
>60 167 (38.22) 3(0,9) 34 (30, 40) 14 (13, 17)
Place of residence 0.016 0.443 0.105
Rural areas 215 (49.20) 3(0,9) 34 (30, 40) 15 (13, 16)
Cities 222 (50.80) 5(0, 10) 35(30, 39) 15(13,18)
Degree of education 0.003 0.029 0.011
Junior high school and
below 238 (54.46) 3(0,9) 33 (30, 40) 15 (13, 16)
High school/technical
secondary school 117 (26.77) 5(0, 10) 34 (31,39) 15 (13, 17)
Junior college 36 (8.24) 4(0,9) 34.5 (31, 38) 16 (14, 18)
Bachelor degree or above 46 (10.53) 7.5(2,12) 38 (33.5, 40) 16 (14, 19)
Marriage 0.751 0.486 0.288
Married 399 (91.30) 4 (0, 10) 34 (30, 39) 15(13,17)
Other 38 (8.70) 4.5(1,9.25) 35 (31, 40) 15 (13, 16)
Monthly household income
per capita (Yuan) 0.020 0.003 0.008
<2,000 113 (25.86) 2(0,7) 33 (30, 39) 14 (12, 16)
2,000-5,000. 229 (52.40) 4 (0, 10) 33 (30, 39) 15(13,17)
5,000-10,000. 75 (17.16) 6 (0, 10) 37 (33, 40) 16 (14, 17)
>10,000 20 (4.58) 7 (0.5, 13.75) 38.5 (35.25, 40) 14.5 (12.25, 18.5)
The location of primary 0.065 0079 0.003
tumor
Nas?pharyngeal 165 (37.76) 3(0,9.5) 33 (30, 38.5) 15 (13, 17)
carcinoma
Laryngeal cancer 52 (11.90) 3.5(0, 10) 34 (30, 40) 14 (12, 16)
Oral cancer 88 (20.14) 5.5 (1, 10) 35.5 (32, 40) 16 (13.25, 19)
Pharyngeal carcinoma 40 (9.15) 3(0.25,7.75) 33(31.25, 38) 14 (13, 16)
Other 92 (21.05) 5(0,9) 35 (30, 40) 15 (13, 17)
Time of diagnosis 0.052 0.096 0.104
Within 1 month 69 (15.79) 1(0,7) 32(30, 39) 14 (13, 16)
1-3 months 155 (35.47) 3(0,9) 33 (30, 39) 15 (13, 17)
4-6 months 98 (22.43) 4(0.75, 10) 35 (31, 40) 15.5 (13.75,17)
7 months-1 year 43 (9.84) 5(0, 10) 35 (31, 40) 16 (13, 18)
More than 1 year 72 (16.48) 6(1,10) 35(31.25, 39) 15.5(13.25,17)
The number of radiotherapy <0.001 0.004 0.010
treatments
Not yet started 192 (43.94) 3(0,8) 33 (30, 39) 15 (13, 16)
(Continued)
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TABLE 1 (Continued)

Characterization Knowledge

M (01, 03) P

10.3389/fnut.2025.1633423

Attitude
M (Q,, Q3)

Practice
M (Q, Q3)

Less than 10 times 128 (29.29) 3(0, 10) 34 (30, 39) 15 (13, 17)
11-20 times 39 (8.92) 3(0, 10) 35(31, 38) 16 (13, 16)
21-30 times 40 (9.15) 7 (3,11.75) 37 (31.25, 40) 16 (14.25, 19)
31 to 40 times 38 (8.70) 9(2.75,13) 38 (33, 40) 16 (14, 18)
Received surgical treatment 0.001 0.023 <0.001
Yes 152 (34.78) 6 (1,10) 35 (31, 40) 16 (14, 18)
No 285 (65.22) 3(0,9) 33 (30, 39) 15 (13, 16)
Received chemotherapy 0.022 0.036 0.035
Yes 271 (62.01) 4(0,10) 35 (31, 39) 15(13,17)
No 166 (37.99) 2.5(0, 10) 32 (30, 40) 14 (13, 16.25)
Received targeted therapy 0.023 0.271 0.491
Yes 42 (9.61) 7.5 (1.75, 10) 35.5 (32, 39) 15.5 (13, 17.25)
No 395 (90.39) 4(0,9) 34 (30, 40) 15 (13, 17)
Received immunotherapy 0.918 0.629 0.361
Yes 60 (13.73) 4(0, 10) 35 (31, 38.75) 15.5 (14, 17)
No 377 (86.27) 4(0,10) 34 (30, 40) 15(13,17)
BMI
<18.5 39 (8.92) 6(1,13) 35 (31, 40) 15(13,18)
18.5-23.9 225(51.49) 4(0,10) 34 (30, 40) 15 (13,17)
24.0 or higher 173 (39.59) 4(0,9) 34 (30, 39) 15 (13, 17)
Medical education on oral <0.001 <0.001 <0.001
nutritional supplements
Yes 118 (27.00) 9(3,11.25) 35 (31, 40) 16 (14, 19.25)
No 319 (73.00) 2(0,7) 34 (30, 39) 14 (13, 16)

The “others” category includes tongue cancer, tonsillar cancer, gingival cancer, malignant tumors of the maxilla and mandible, parotid gland cancer, and hypopharyngeal cancer.

topic, 7.55% disagreed, and 1.6% strongly disagreed. However, more
than half of the participants expressed concern about the high price of
oral nutritional supplements, describing it as a heavy economic burden
(question A10: 42.79% agreed and 15.33% strongly agreed) (Table 3).
The median practice score was 15 (13, 17), corresponding to
proactive behavior. The majority of respondents (84.67%) reported
always or often paying attention to adequate nutritional intake
(question P2), but approximately 18.53% of participants rarely or
never wanted to learn more about the topic (question P4) (Table 4).

Correlation analysis among KAP scores
Correlation analysis demonstrated that knowledge score was
positively correlated with attitude score (r = 0.379, p <0.001) and
practice score (r = 0.395, p < 0.001); moreover, attitude and practice
scores were also positively correlated (r = 0.363, p < 0.001) (Table 5).

SEM analysis

SEM was used to further explore the influence of knowledge on
practice, with model fit indices corresponding to the acceptable model
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fit (Supplementary Table S1). As demonstrated in Figure 1 and
Supplementary Table 52, it was found that knowledge had a direct
positive effect on attitude (f=0.613, p <0.001) and on practice
(P =0.807, p < 0.001), while attitude had a direct effect on practice
(B =0.614, p < 0.001).

Discussion

The study found that knowledge about oral nutritional
supplements among participants was poor, with an unclear
understanding of their benefits and proper use, while attitudes were
mostly neutral, and concerns about cost were prevalent. Despite this
finding, the majority of participants reported proactive behavior
toward ensuring adequate nutrition, though a notable minority
showed limited interest in learning more. The positive associations
between KAP dimensions and differences in scores between
participants who reportedly participated in hospital education
strongly suggest that the provision of personalized educational
initiatives could be effective in the studied population. Improving
awareness of oral nutritional supplements and their advantages would
help to  decrease for HNC

complications patients

following radiotherapy.
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TABLE 2 Distribution of scores in the knowledge dimensions.

10.3389/fnut.2025.1633423

Have
heard of

Very

familiar

1. Oral nutritional supplement (ORNS) is a preparation that provides a variety of macronutrients and micronutrients in 1%

liquid, semi-solid, or powder form and is added to drinks or foods for oral use for the purpose of increasing oral nutrient 55 (12.59) 200 (45.77) (41.65)

intake. ’

2. Oral nutritional supplements can be divided into either total-nutrient or non-total-nutrient forms. Total-nutrient forms 257
43 (9.84) 137 (31.35)

can be used as the sole source of long-term nutrition. (58.81)

Oral nutritional supplements are the first choice of medical nutritional supplement recommended by the guidelines. 250
43 (9.84) 144 (32.95)

(57.21)

4. Oral nutritional supplements include meal supplement (extra meal), partial meal replacement (meal), and whole meal 230
47 (10.76) 160 (36.61)

replacement (meal replacement, full amount, and multiple meals). (52.63)

5. Oral nutritional supplement is a balanced formula, which contains the three major nutrients and various minerals and 216
48 (10.98) 173 (39.59)

vitamins needed by the human body. (49.43)

6. Oral nutritional supplements are applicable to a wide range of patients, including all types of hospitalized patients with 216

malnutrition or nutritional risk and some patients with malignant tumors undergoing surgery or radiotherapy and 48 (10.98) 173 (39.59) (49.43)

chemotherapy. ’

7. Oral nutritional supplements can help alleviate malnutrition during radiotherapy for head-and-neck cancer. 46 (10.53) 169 (38.67) 222 (50.8)

8. When taking oral nutritional supplements in the early stage, sip slowly and start with a small amount; otherwise, the 275
41 (9.38) 121 (27.69)

intestine will not adapt to the high concentration of nutritional preparations, which may cause diarrhea. (62.93)

9. Oral nutritional supplements can reduce the complications, mortality, length of hospital stays, and the probability of re- 269
38(8.70) 130 (29.75)

hospitalization. (61.56)

10. The use of oral nutritional supplements can save patients total medical costs. 306
33 (7.55) 98 (22.43) (70.02)

Insufficient nutritional knowledge is a common issue among
Chinese cancer patients, as discussed in the most recent systematic
review (14) and confirmed by the results of our study. Additionally, in
the present study, only 27.0% of participants reported that they
participated in educational interventions about oral nutritional
supplements, while 18.53% rarely or never wanted to learn more about
the topic. Although participants who received educational information
had significantly higher scores for each KAP dimension, the overall low
proportion highlights the urgent need for targeted education. Both
correlation analysis and SEM in this study confirmed notable associations
between KAP dimensions, highlighting a significant role of knowledge
in shaping attitudes and practices; in-hospital education could, therefore,
provide HNC patients with clear, personalized guidance on the benefits,
proper use, and timing of dietary supplements, addressing common
misconceptions and building confidence in their effectiveness (22).

A key strength of the study is its inclusion of a diverse population,
enhancing the reliability and generalizability of the findings and
allowing the identification of specific subgroups that require special
attention. Previous studies often reported that KAP differs significantly
between urban and rural residents due to disparities in access to
education, healthcare resources, and exposure to health information
(23). Urban residents typically have higher knowledge and more
proactive health practices, while rural residents may face barriers such
as limited healthcare access and cultural factors that influence attitudes
and behaviors (24). Although the majority of participants in the
present study were from urban areas, the subpopulation of rural
residents was 49.20%, presenting almost equal distribution, which
allowed for better comparison of KAP. It was found that the knowledge
scores were significantly higher in urban residents, in line with
previous studies, but attitude and practice scores did not differ. One of
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the controversial findings is that patients with poor quality of sleep
(29.52% of the entire population) had significantly higher attitude
scores, as well as slightly higher knowledge scores. This could be at
least partly explained by the fact that KAP scores did not differ
according to the time of diagnosis but were all significantly higher in
patients who underwent more radiotherapy treatments, especially in
the knowledge domain. These patients might have been both exhausted
by the disease and had a better understanding of its management.

It was previously shown that, by offering tailored support and
resources, such education can empower patients to incorporate
supplements into their daily routines, improving adherence and
optimizing their nutritional status during treatment (25, 26). In the
present study, practice scores were generally higher, suggesting that,
despite insufficient knowledge, participants were ready to adopt
oral nutritional supplements. Notably, practice scores were lower in
patients with laryngeal/pharyngeal cancer, indicating the need for
a more proactive approach to patient education, given the unique
challenges associated with these diagnoses. In addition, KAP scores
differed significantly with the household income, while more than
half of the participants expressed worry about the high price of oral
nutritional supplements, describing it as a heavy economic burden.
Economic barriers significantly limit cancer patients’ access to
essential nutritional resources, including oral nutritional
supplements, leading to suboptimal dietary intake and poorer
health outcomes (27, 28). High costs can force patients to prioritize
other medical expenses, compromising their ability to meet dietary
needs critical for supporting treatment and recovery (29). These
financial constraints often exacerbate malnutrition and reduce the
effectiveness of treatment, highlighting the importance of cost-
reduction measures and support programs for vulnerable patients
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TABLE 3 Distribution of scores in the attitude dimension.

10.3389/fnut.2025.1633423

N (%) Strongly agree Agree Neutral Disagree @ Strongly disagree
1. Thinking that the tumor and subsequent treatment affected

50 (11.44) 165 (37.76) 189 (43.25) 25(5.72) 8(1.83)
their eating habits.
2. Feeling malnourished and in need of better nutrition. 49 (11.21) 146 (33.41) 184 (42.11) 48 (10.98) 10 (2.29)
3. Thinking that additional nutritional supplements are

61 (13.96) 200 (45.77) 156 (35.7) 14 (3.2) 6(1.37)
necessary for general cancer patients.
4. Thinking that oral nutritional supplements are an effective

48 (10.98) 174 (39.82) 192 (43.94) 17 (3.89) 6(1.37)
way to improve nutritional status.
5. Would like to try oral nutritional supplements to alleviate
the nutritional problems during radiotherapy for head-and- 46 (10.53) 153 (35.01) 198 (45.31) 33(7.55) 7 (1.6)
neck cancer.
6. Thinking that oral nutritional supplements are more
convenient and safe than other nutritional supplement 48 (10.98) 175 (40.05) 189 (43.25) 21 (4.81) 4(0.92)
methods.
7. Believing that the effectiveness of oral nutritional
supplementation varies from person to person and may not 40 (9.15) 153 (35.01) 213 (48.74) 25(5.72) 6(1.37)
be appropriate for all patients with head-and-neck cancer.
8. Thinking that there may be adverse reactions or excessive
risks of oral nutritional supplements, and the safety needs to 36 (8.24) 131 (29.98) 214 (48.97) 50 (11.44) 6(1.37)
be considered.
9. Concerned that some components of oral supplements may

35(8.01) 141 (32.27) 219 (50.11) 37 (8.47) 5(1.14)
interact with other medications.
10. Worried about the high price of oral nutritional
supplements, which are not covered by medical insurance, and 67 (15.33) 187 (42.79) 153 (35.01) 24 (5.49) 6(1.37)
the heavy economic burden.

TABLE 4 Distribution of scores in the practice dimensions.
N (%) Always Often Sometimes Rarely Never
1. Following doctor’s advice for regular radiotherapy and
333 (76.20) 70 (16.02) 18 (4.12) 8 (1.83) 8 (1.83)

chemotherapy.
2. Paying attention to strengthening the intake of adequate
nutrition in daily life, such as diversifying food and ensuring 201 (46.00) 169 (38.67) 52 (11.90) 11 (2.52) 4(0.92)
the intake of protein foods.
3. Using or having used oral nutritional supplements. 70 (16.02) 62 (14.19) 80 (18.31) 103 (23.57) 122 (27.92)
4. Having a desire to learn more about nutritional supplements. 114 (26.09) 133 (30.43) 109 (24.94) 56 (12.81) 25(5.72)

TABLE 5 Correlations between knowledge, attitude, and practice scores.

Dimension Knowledge Attitude Practice
Knowledge 1

Attitude 0379 (p < 0.001) 1

Practice 0.395 (p < 0.001) 0.363 (p < 0.001) 1

(30). The above concerns suggest the need for cost-reduction
strategies, such as subsidies, insurance coverage, or cost-effective
alternatives, to increase accessibility and adherence among patients.

This study has several limitations that should be considered when
interpreting the results. First, data were collected only from several
hospitals in northern China, which may limit the generalizability of the
findings due to regional differences in culture, socioeconomic status, or
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healthcare contexts. Second, although the sample size was relatively big,
some of the subgroup analyses may have had reduced statistical power
and an increased risk of bias. Third, the cross-sectional nature of the
study captures data at a single point in time, preventing analysis of
changes in knowledge, attitudes, and practices over time. Fourth,
practical aspects such as the impact of different educational interventions,
patient adherence to recommendations, and long-term outcomes were
not analyzed, limiting the study’s ability to provide actionable strategies
for improving patient care. Fifth, the study population comprised both
newly diagnosed and recurrent/metastatic HNC patients. Differences in
disease status may affect patients’ psychological state and responses,
potentially limiting data comparability. Finally, this study included
patients at various stages of their oncologic treatment, which may have
affected their responses. Treatment-related adverse effects, such as
fatigue, pain, or emotional distress, could have influenced patients’ mood
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FIGURE 1
Structural equation model (SEM) depicting the relationships among the latent variables: knowledge, attitude, and practice. Purple ellipses represent
latent variables (unobserved constructs), including overall knowledge, attitude, and practice. Yellow rectangles represent observed variables (measured
questionnaire items) that serve as indicators of the latent variables. Light blue circles represent error terms or residuals associated with the observed
variables. Single-headed arrows indicate hypothesized directional relationships (pathways) between latent variables and from latent variables to
observed variables, with standardized path coefficients labeled on the arrows.

and motivation, potentially biasing their answers. Future research should
address these limitations by employing longitudinal study designs with
larger and more diverse populations, stratifying analyses according to
disease stage, and controlling for treatment timing or focusing on more
homogeneous patient cohorts to minimize potential bias.

In conclusion, our findings indicate that patients with HNC
undergoing radiotherapy possess poor knowledge and exhibit
unfavorable attitudes regarding oral nutritional supplements, despite
demonstrating proactive practices. These findings highlight the
importance of implementing targeted education programs to improve
awareness of supplements, their advantages, and their role in
minimizing complications for HNC patients following radiotherapy.
Considering the positive correlation between knowledge, attitudes,
and practices, the provision of personalized medical education is
essential for effective disease management.
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